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REC'D 1 0 NOV 1999 


PCT 


INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 


Applicant s or agent s file reference 
C 1991 PCT 

See Notification of Transmtttal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/lPEA/416) 

Internationai application No. 
PCT/EP98/04878 

International filing date (day/month/year) 
05/08/1998 

Priority date (day/month/year) 
07/08/1997 

Internattonai Patent Classification (IPC) or nal 
C12N15/82 

tonal classification and IPC 

Applicant 

MAX-PLANCK-GESELLSCHAFT ZUR FORDERUNG .... et al. 


1 . This international preltnninary exannination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis tor this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheets. 


3. This report contains indications relating to the following items: 


Basis of the report 


II 

□ 

III 

□ 

IV 

□ 

V 


VI 

□ 

VII 

□ 

VIII 

□ 


citations and explanations suporting such statement 
Certain documents cited 


Date of submission of the demand 


28/01 1999 


Name and mailing address of the internationai 
preliminary examining authority 

J European Patent Office 
D-80298 Munich 
Tel *49 89 2399 - 0 Tx 523656 epmu d 
Fax -49 89 2399 - 4465 


Date of completion of this report 


5. \y 39 


Authorized officer 

Biiang. J 

Telephone No ^49 89 2399 8707 



Form PCT IPEA'409 (cover sheet) (Januan/ 1994) 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/EP98/04878 


I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed'' and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-22 as originally tiled 

Claims, No.: 

1-15 as received on 21/09/1999 with letter of 20/09/1999 

Drawings, sheets: 

1/17-17/17 as ohginally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 

see separate sheet 


Form PCT/IPEA 409 (Boxes l-Vlll Sheet 1 ) (January 1994) 


INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/EP98/04878 


V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 


1 . Statement 


Novelty (N) 

Yes: 

Claims 

1-15 


No: 

Claims 


Inventive step (IS) 

Yes: 

Claims 

1-15 


No: 

Claims 


Industrial applicability (lA) 

Yes: 

Claims 

1-15 


No: 

Claims 



2. Citations and explanations 
see separate sheet 


Form PCT'lPEA 409 (Boxes l-Vlli. Sheet 2) {January 1994) 



INTERNATIONAL PRELIMINARY international application No. PCT/EP98/04878 
EXAMINATION REPORT - SEPARATE SHEET 

Additional remarks Item I 

In the absence of the priority document and for the purpose of the present 
International Preliminary Examination Report the priority is assumed to be validly 
claimed. 

Additional remarks Item V 

1 . The present application discloses that the expression of specific proteins in 
companion cells leads to an increase in yield. Also claimed are the constructs 
comprising a sequence encoding said proteins and a sequence allowing the 
transcription specifically in companion cells. 

2. The following documents were taken into consideration: 

D1 (Lerchi, J., et al., THE PLANT CELL, vol. 7, March 1995, p. 259-270) discloses 
a study on the role of PPj in phloem cells. For this purpose transgenic plants were 
generated expressing a pyrophosphatase or an invertase or both specifically in 
companion cells. D1 also discloses a model on the active phloem loading (Figure 

2). 

D2 (Riesmeier, J.W., et al., THE EMBO JOURNAL, vol. 13, no. 1, 1994, p. 1-7) 
discloses the role of sucrose transporter protein in phloem loading. 

D3 (Sonnewald, U., et al., NATURE BIOTECHNOLOGY, vol. 15, August 1997, 
p. 794-797) discloses that the expression of a yeast invertase in the apoplast of 
potato tubers results in increased yield (under greenhouse conditions). The 
invertase was expressed under the control of the tuber-specific patatin promoter. 

3. It appears that the subject-matter of claims 1-15 fulfills the requirements of Article 
33 POT. 

None of the available documents seems to suggest that expression of sucrose 
synthase, invertase, etc. in companion cells indeed would lead to an increase in 
yield. D1, which is the only document to disclose companion sell-specific 
expression, is silent about the yield. Moreover, D3 suggests that invertase has to 
be expressed in the apoplast of tuber cells in order to increase the yield. 
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It appears that the skilled person could have made the nucleic acid molecules 
according to claim 9. However, the skilled person was not aware of the fact that 
said molecule would lead to an increase of the yield of the plants. An inventive 
activity therefore also can be acknowledged for the nucleic acid molecule of claim 
9 due to this surprising technical effect. 
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Claims 

1 . A process for increasing the yield of plants, characterized in that recombinant 
DNA molecules containing 

(a) a region allowing the transcription specifically in the companion cells; 
and operatively linked thereto 

(b) a nucleotide sequence encoding a polypeptide selected from the group 
consisting of: 

(i) proteins with an enzymatic activity that cleaves sucrose; 

(ii) sucrose transporters; 

(iii) proteins the activity of which leads to the stimulation of the proton 
gradients located at the plasma membrane of plant cells; and 

(iv) citrate synthases; 

and which are stably integrated into the genome of plants are expressed. 

2. The process of claim 1, wherein the nucleotide sequence encodes a plant 
protein. 

3. The process of claim 1 , wherein the nucleotide sequence encodes a protein 
from a bacterium or a fungus. 

4. The process of claim 1 , wherein the nucleotide sequence encodes a protein 
with an enzymatic activity that cleaves sucrose, selected from the group 
consisting of sucrose synthases, sucrose phosphorylases and invertases. 

5. The process of claim 1, wherein the nucleotide sequence encodes a sucrose 
transporter from Spinacia oleracea. 

6. The process of claim 1 , wherein the nucleotide sequence encodes a proton 
ATPase. 
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The process of claim 6, wherein the nucleotide sequence encodes a proton 
ATPase fronn Solanum tuberosum or from Saccharomyces cerevisiae. 

The process of any one of claims 1 to 7, wherein the region mentioned in (a) 
is the rolC promoter from Agrobacterium rhizogenes. 

A recombinant nucleic acid molecule containing 

(a) a region allowing the transcription specifically in the companion cells 
of plants; and operatively linked thereto 

(b) a nucleotide sequence encoding a polypeptide, selected from the 
group consisting of 

(i) sucrose synthases; 

(ii) sucrose phosphorylases; 

(iii) sucrose transporters; 

(iv) proteins the activity of which leads to the stimulation of the 
proton gradient located at the plasma membrane of plant cells; 
and 

(v) citrate synthases, 

wherein said recombinant nucleic acid molecule, when stably integrated into 
the genome of plants and expressed, leads to an increase of the yields of 
plants. 

A vector containing a recombinant nucleic acid molecule of claim 9. 

The vector of claim 10 which is suitable for the transformation of plant cells 
and for integration of foreign DNA into the plant genome. 

A plant cell transformed with and containing a recombinant nucleic acid 
molecule of claim 9. 

A plant containing plant cells of claim 12, wherein the plant shows an 
increased yield in comparison to a corresponding non-transformed plant due 
to the expression of the recombinant nucleic acid molecule in the companion 
cells of the plant. 
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14. Propagation material of a plant of claim 13, wherein said propagation 
material contains plant cells of claim 12. 

15. Use of a recombinant nucleic acid molecule containing a region allowing the 
transcription specifically in the companion cells of plants and operatively 
linked thereto a nucleotide sequence encoding a polypeptide selected from 

r the group consisting of 

(i) proteins with an enzymatic activity that cleaves sucrose; 

(ii) sucrose transporters; 

(iii) proteins the activity of which leads to the stimulation of the proton 
gradient located at the plasma membrane; and 

(iv) citrate synthases, 

for the expression in transgenic plants for increasing the yield. 
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